Objective: To determine the functional morbidity and mortality after fragility hip fracture and compare the mortality with three other common diseases. Methods: Data were collected from patients admitted to King Fahd Hospital of the University, AlKhobar from January 2010 to December 2014. Demographic data included the preoperative American Society of Anesthesiologists (ASA) score as assessed by the anesthetist and the type of surgery. Personal and telephone interviews were performed, and data were entered into a database and analyzed. Results: We identified 203 patients with fragility proximal femoral fractures, and the data of 189 patients (109 male, 80 female; average age, 66.90 AE 13.43 years) were available for analysis. The overall mortality rate was 26.98% (51 patients). The mortality rate was significantly higher among patients with an ASA score of 4 (36.36%) than 1 (20.45%). With respect to morbidity, only 48.23% of patients were able to return to their pre-fracture status; 32.35% of those who required assisted walking and 83.4% of those who required a wheelchair became bedridden.
Introduction
Osteoporosis is common in the Saudi Arabian population, and its reported prevalence is >30% in men and women aged !56 years. 1, 2 Fragility fractures, particularly of the proximal femur, may have serious consequences including early death or decreased functional mobility, 3 ultimately affecting the patient's quality of life. 4 From 2015 to 2025 in the United States, fragility hip fractures are expected to increase by an estimated 26%, 5 and this will further increase the incidence of temporary and permanent morbidity and disability. 6, 7 A recent study revealed that the incidence of proximal femoral fractures in a Saudi population of patients aged !50 years was 5.89/1000. 8 Very high mortality rates associated with fragility hip fractures have been reported in developed countries, with 5% to 10% of affecting patients dying within 1 month of fracture and 20% to 30% dying within 1 year. 9, 10 In 2013, Diamantopoulos et al.
11
reported a 1-year overall mortality rate of 21.3% (males, 30.7%; females, 19.1%), whereas in 2011, Castronuovo et al. 12 reported an overall mortality rate of 26% (females, 23%; males, 37%) during a median follow-up time of 15.8 months (range, 1 day to 2 years).
The economic burden of these fractures is high; approximately one-third of affected patients are sent to nursing homes and longterm care hospitals. Such facilities are not available in Saudi Arabia; hence, fragility femoral fractures place a tremendous social burden on families and hospitals. Considering these circumstances, every effort should be made to reduce the incidence of such fractures.
Few data on fragility femoral fracture are available in Saudi Arabia; thus, only one study has reported the mortality rate after such fractures. 13 The present study was performed to evaluate the mortality and functional morbidity after fragility proximal femoral fracture and compare the hospitalbased mortality after femoral fracture with that of breast cancer, stroke, and myocardial infarction at King Fahd Hospital of the University, AlKhobar, Saudi Arabia.
Methods
This retrospective analysis was conducted after approval by the institutional review board of Imam AbdulRahman Bin Faisal University, Dammam and King Fahd Hospital of the University. King Fahd Hospital of the University is a tertiary care center serving an area of 4 million people and directly receives trauma patients. From January 2010 to December 2014, data of patients with fragility proximal femoral fractures admitted to King Fahd Hospital of the University, AlKhobar were collected from the QuadruMed hospital database and cross-checked with admission and discharge data from the male, female, and intensive care wards and the operating room. The data collected were age, sex, nature of the injury, side of the injury, pre-fracture status, preoperative American Society of Anesthesiologists (ASA) score as assessed by the anesthetist, and type of surgery.
Data regarding the mortality of patients with breast cancer, myocardial infarction, and cerebrovascular accident were collected for the same time period. The members of the investigative team who entered the data into the database for analysis also carried out personal and telephone interviews. The data were analyzed using the Statistical Package for the Social Sciences, version 19 .0 (IBM Corp., Armonk, NY, USA). Continuous variables are presented as mean and standard deviation, and categorical variables are presented as number and percentage. Means were tested using Student's t test and percentages were tested using the chi-square test. A P value of <0.05 was considered statistically significant.
Results
We identified 203 patients with fragility proximal femoral fractures during the study period, and the data of 189 patients were available for analysis. The average age was 66.90 AE 13.43 years, and 109 (57.7%) patients were male and 80 (42.3%) were female. The average age of the male patients was 64.93 AE 11.72 years, and that of the female patients was 69.02 AE 14.33 years (P < 0.0036; 95% confidence interval, À6.7802 < À1.3998). The minimum followup duration was 24 months. The overall mortality rate was 26.98% (51 patients). The mortality rate was significantly higher among patients with an ASA score of 4 (36.36%) than those with an ASA score of 1 (20.45%) (P < 0.001). The patients were divided into four groups: Group I, normal walking (n ¼ 111, 58.73%); Group II, assisted walking (cane or frame) (n ¼ 42, Figure 1 ). The mortality rate was significantly higher in men aged 80 years than women aged !81 years (P < 0.01). The functional morbidity is shown in Figure 2 ; of all 85 surviving patients, only 41 (48.23%) were able to return to their pre-fracture status.
Mortality was compared between patients with fragility fractures and those with breast cancer, cerebrovascular accident, and myocardial infarction. Among men, fewer patients had fractures than cerebrovascular accident and myocardial infarction, but the mortality rate was significantly higher among those with fractures (myocardial infarction vs. fracture, P < 0.01; cerebrovascular accident vs. fracture, P < 0.006). Among women, the mortality rate was not significantly different between patients with fractures and those with cerebrovascular accident/myocardial infarction, whereas mortality was significantly different between patients with fractures and those with breast cancer (P < 0.005) (Figure 3) . 
Discussion
In the present study, the 1-year mortality rate associated with fragility femoral fractures was 26.98%, and survivors exhibited significant functional disability. The mortality rate reported in the literature ranges from 23.6% to 35.0%. 14, 15 The mortality rate did not change from 2006 13 to the present study despite the fact that the number of fractures increased. In 2008, Haleem et al. 16 reviewed the outcomes of hip fracture during a 40-year period and reported that the mortality rate at 6 and 12 months after fracture remained essentially unchanged throughout the study period. The inpatient mortality rate was 9.8% (5 patients), which is significantly lower than that reported by Forte et al. 17 in 2010 (up to 20%). Increasing age is an important cause of early death after fracture fixation, but other confounding risk factors for early mortality also exist. Most of our patients had more than three chronic diseases, such as hypertension, diabetes mellitus, and cardiac disease. Recent studies have revealed that that a combination of comorbidities increases the risk of mortality. [18] [19] [20] [21] Circulatory system disease was the most common cause of death in a previous study (44.1%), 22 but in our patients, the combination of disease and age was important. It was proposed that instead of comparing the number of diseases with the mortality rate, it may be more effective to validate the increased risk of mortality using the ASA score. The ASA score is a validated method with which to assess a patient's health status, and a higher score indicates a more unstable health status. In 2008, Holt et al. 23 confirmed that the ASA score was significantly associated with perioperative mortality. More recently, Kang et al. 24 reported a strong correlation between the ASA score and mortality in patients with fragility femoral fractures and suggested that patients with an ASA score of 3 or 4 should be monitored closely after surgical repair of hip fractures. We concur with these earlier studies that a higher ASA score suggests impending higher mortality, but age also had a significant bearing on mortality in the present study.
Saudi Arabia now has a population of more than 21 million. Men and women are living longer, and in the last 10 years, the average age in the Saudi Arabian population has increased from 72 to 79 years. 25 Thus, the number of fragility hip fractures is expected to increase, which will further increase the economic burden on the healthcare system as well as patients' morbidity and mortality rates. Clear steps are needed in formation of the National Fracture Registry, and the management of fragility hip fractures should be brought under one organization.
This study has a few limitations. One limitation is that it was a retrospective study involving only one center and a small number of patients. King Fahd Hospital of the University, AlKhobar is a state-of-theart tertiary institution, and the first-year mortality rate was >28%. It is very likely that the mortality rate is even higher in other hospitals where full services are not available. The main strength of this study is that although it was a single-center study performed in Saudi Arabia, it sheds light on the problem of fragility fracture-related mortality and morbidity if steps are not taken early.
In conclusion, this study highlights the high morbidity and mortality rates after fragility hip fractures in the Saudi Arabian population. Age and the ASA score were significantly higher among patients who died after hip surgery.
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